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According to Scitovsky, writing in 1964, "The theory of income dis-
tribution is in a highly unsatisfactory state" [19, p. 15].1 No evidence
of improvement in the theory since that time has been found. Moreover,
this paper makes no claim to improve it. Here data are presented that
indicate that factor shares have changed since the end of World War
II. Relationships are derived which help to throw some light on the so-
called mystery of changing or unchanging factor shares. These rela-
tionships are used to explain and measure some of the shifts that have
taken place. Some suggestions for future investigation of factor shares
grow out of this appraisal.
It is relevant to ask why there is such great concern with the distribu-
tion of factor shares. One reason is that the need to explain is at the
heart of all scientific inquiry. Brown suggests another reason for in-
vestigating functional income distribution [3, p. 180].
Stated simply, the question of relative shares is important because it repre-
sents the relative pay-off to various groups that is usually associated with
their relative contribution to production. It is the end result of all their
productive efforts; for once their productive efforts are established their
relative remuneration is determined and only an extraneous force can alter
the final distribution. In this sense a factor's relative income share is a
variable of last resort. Hence, the question of shares is at the centre of
controversy between certain pressure groups, and motivates the appeals to
1Numbersin square brackets refer to literature cited in the bibliography at the
end of this paper.
NOTE: I wish to acknowledge the helpful comments and suggestions of my
colleagues, R. F. Daly, Shiomo Reutlinger, William Mo, and John Layng, who
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political bodies to effectuate policies that alter the functional (and size) dis-
tribution of income. This in itself is sufficient justification for their examina-
tion.
The implication of this statement seems to be that all the economist
needs to do is determine the factors' relative contribution, presumably on
the basis of neoclassical theory, and then confront various groups with
this evidence in settling disputes over distributive shares. But this is a
gross oversimplification because marginal theory, as a basis for speci-
fying income distribution, has numerous defects. First, in a dynamic
economy the marginal conditions will never be satisfied. Second, if they
were satisfied the economist could only grossly approximate them.
Third, factor ownership is a function of past income distributions which
may not have been desirable. Marginal theory may be a good frame of
reference for thinking about economic systems and for specifying eco-
nomic efficiency under certain conditions, but that is about all.
A more realistic reason for investigating income distribution is the
relationship between income distribution and economic growth. Income
could be distributed according to marginal-productivity criteria and yet
the rate of growth may be lower than some feasible and desirable level.
(A desirable growth rate as used here is one for which society would
express a preference and for which it would also be willing to provide
the necessary savings.)
Much empirical research attempting to explain changes in factor
shares has been based on neoclassical theory and has dealt primarily
with estimation of aggregate production functions. Early investigations
assumed that the aggregate production function of an economy was
characterized by an elasticity of substitution between factors of one
and constant returns to scale. This approach was taken because of the
apparent constancy of shares in aggregative data. More recent investiga-
tions have been directed toward fitting production functions in which
elasticity of substitution is a parameter to be estimated [3, 11, 12, 17,
21]. If the estimated elasticity parameter is not unity, then changing
factor shares would be expected over time.
There are at least three possible defects in the aggregate production
function approach to changing factor shares. First, there is the well-
known aggregation problem. Certainly aggregate production functions
for a total economy do not represent homogeneous firms. Conse-
quently, all that these functions can tell us is the average relationships
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forfirms that range all the way from marginal to highly efficient. Thus,
they can tell us very little about the basic forces affecting factor shares.
Second, even if these aggregate production functions summarize rela-
tionships for a set of homogeneous firms, itis not likely, given the
dynamic environment of industry, that factor use even approximates
the marginal-productivity conditions. Empirical investigations by ag-
gregate production functions support this contention. Furthermore, no
studies have been noted demonstrating that entrepreneurs think in the
terms of marginal economics as assumed under neoclassical theory.
Third, aggregate production function investigations usually assume
constant returns to scale. But according to the well-known Eurler
theorem, the product is completely allocated by the marginal produc-
tivitiesif, and only if, constant returns to scale exist.If returns to
scale are greater than unity, the firm owner or the corporation obtains
a residual income. If returns to scale are less than one, the firm gets
less than the so-called fair share. Consequently, changing factor shares
under neoclassical theory are possible with changing returns to scale
over time. But to our knowledge, this possible explanation of changing
factor shares has not been investigated. For reasons stated above,
however, analysis of this type is not recommended.
Other analyses of the factor shares, theoretical and empirical, have
been macroeconomic in nature [8, 9, 13] or deviants from the neo-
classical tradition [10]. By their own admission these studies, too, leave
much of the relevant factor share theory to be uncovered.
In this paper none of these approaches is followed. However, an at-
tempt is made to relate factor shares to a micro-analytical framework,
which then is related to national income accounts.
Factor Shares and the Firm
Consider first a firm's profit or loss equation (1).
(1) + ++ +
where0 it= outputof firm i at time t
=priceofper unit
=averagewage rate paid by firm
=totallabor input in hours
=totalgoods and services used to produce current output
git =averageprice of goods and services purchased188 Changing Factor Costs and Shares of Income
K =depreciationof plant and equipment and other fixed costs
=indirectbusiness tax per unit of output
=residualincome or profit before taxes









This is the old standby profit-sales ratio which is used as a test of










The denominator of each of the terms in Equation 3 is, of course, the
gross product of the firm as used in national income accounts. Equations
2 and 3 can be converted into the labor and nonlabor share of total
value of product (sales) or gross product by appropriate manipulations.
We see from Equations 2 and 3 that any action taken to increase
the profit-sales ratio will also increase the profit-GNP ratio. How a
firm might go about increasing the profit—sales ratio would depend on
its market environment, i.e., monopoly, monopsony, pure competi-
tjOfl.2
Firms in competitive markets, we usually assume, must take factor
and product prices as given. The alternatives open to them for in-
creasing the profit-sales ratio will only involve labor-output, variable
capital-output and fixed capital-output ratios. The firm would, pre-
sumably, want to make all of these ratios as small as possible for each
2Itis not assumed that the firm maximizes the ratio, but only that itwill
take any action which appears to increase the ratio. The knowledge and in-
formation required for maximization are too great. If maximization is assumed,
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level of output. However, on considering alternative production tech-
niques and technologies, this will not always be possible. Consequenfly,
a firm presumably would consider alternative techniques as to their
net impact on the profit-sales ratio.
Firms having some degree of monopoly power may choose to in-
fluence product or factor prices or both. This could be achieved either
through advertising or bargaining. It seems reasonable that some firms
can, and do, increase their profit-sales ratio by raising product prices
and driving down the prices of purchased inputs. However, it may not
be possible for a firm to reduce wages, even in a contracting economy.
But in an economy of generally rising prices it may be able to hold
wages constant or below the growth rate of general prices.
Ifit can be assumed that fixed and variable nonlabor costs are
always proportional to value of output, then the profit-sales ratio is
increased by reducing the labor share, as shown in Equation 2. This can
be accomplished by one or all of four alternatives—decreasing labor
inputs, decreasing wages, increasing output, and increasing product
prices under the constraints mentioned above. Wages and prices, as al-
ready noted, can be modified independently of the production levels.
Labor inputs can be reduced in some cases by changing production
techniques, which may or may not require increased capital inputs.
Similarly, output can be increased by changing production techniques
without necessarily increasing inputs. Many such changes can be ef-
fected only over time as equipment wears out or becomes obsolete and
employees can be trained or employees with the necessary skills hired.
The specific strategy a firm might follow, given the profit-sales ratio as
a decision guide, is not at all certain and may vary from firm to firm
depending on the technologies available and on the products produced.
The profit-sales ratio is just one of a number of alternatives that may
have some role in firm decision making. Another is the profit-capital
ratio. However, the profit-sales ratio is cited as being the most preva-
lent [7, p. 1]. The above derivation is used as a means for developing
a hypothesis about changing factor shares. No attempt is made to prove
its general applicability.
Before proceeding to the analysis of factor shares, I relate this frame-
work to national income accounts since all analysis is in terms of these
accounts.190 Changing Factor Costs and Shares of Income
Factor Shares in Gross National Product Accounts
First, let us assume that the proper aggregations over firms have been
performed. Then, omitting time subscripts,
01 =thephysical output of industry j
=averageprice per unit of output of industry j
=theaverage wage rate per hour of labor in industry j
L1=laborinput in man-hours in industry]
G= valueof goods and services used in industry jtoproduce output
K2 =depreciationof plant and equipment and other fixed costs
T, =indirectbusiness taxes
=residualincome, or profit before taxes, in industry]
For simplification let us assume that there are just two industries,
=1,2, and that each product can be used as either a producer or con-
sumer good. We can now form two identity equations
(4)




Then substituting Equations 6 and 7 in 4 and 5 we have
(8) (01P1 —C202P2)=W1L1+ K1 + T1 +
(9) (02P2 —C101P1)=W2L2+ K2 + T2 + 72
Theleft side of Equations 8 and 9 represents industry GNP. Then aggre-
gating Equations 4 and 5,
(10)(1 —C1)O1P1 + (1 —C2)02P2
W1L1+W2L2+Ki+X2+Tj+T2+iri+ir2
The left side of Equation 10 represents the value of final goods and services
produced in the economy or total GNP. Dividing each right side of
Equations 8, 9 and 10 by the left results in,













(1 —Ci)01P1+ (1 —C2)02P2 (1 —Ci)01P1+ (1 —C2)02P2
(13)
The first term of Equations 11, 12, and 13 is, of course, the labor
share of value added or GNP. The second term on the right is the
nonlabor share or capital, rent, and profit share. (The term profit is
used here to mean a return greater than total costs.) Equations 11 and
12 show that even though labor, wages, output, and prices change at
the same rates, the labor share can increase or decrease if the ratio
between nonlabor variable inputs and value of output changes over time'.
(Such a change has occurred in agriculture, but it has been more than
offset by increases in the agricultural wage bill. The hired labor force in
agriculture has declined very rapidly in the post-World War II period,
but wages have increased relatively more.) Equation 13 indicates that if
C.1 and C2—the proportion of intermediate goods used up in the pro-
duction process—increase or decrease, the labor share can change over
time even though growth in the wage bill and value of output remain
the same.
The customary procedure of considering only the labor share and
nonlabor share is used in the analysis which follows. Because (1)
changes in one of these shares imply offsetting changes in the other and
(2) because of lack of data on capital inputs, only changes in the labor
share are analyzed.
Labor Share of Gross National Product
by industry Since World War Ii
Total employee compensation as a percentage of gross national product
(labor share) has increased moderately since World War II. It trended
upward from about 55 per cent in 1947 to 58 per cent in 1957, but
has changed little since then. The labor share by industry, however,
does not exhibit this general uptrend. In a number of industries the
labor share has declined. But in a statistical sense, not all of these192 Changing Factor Costs and Shares of Income
trends have been significant (Table 1). The downtrend in the labor
share has been significant in coal mining, instruments, local and sub-
urban passenger transportation, pipeline transportation and transporta-
tion services, telephone and telegraph, radio and television, auto re-
pair and several miscellaneous groups.4 On the other hand, the labor
share has trended significantly upward in food, tobacco, fabricated
metal, electrical machinery and miscellaneous manufacturing. But, the
most significant uptrend in the labor share runs through the service
group.
This simple trend analysis, summarized in Table 1, points up sev-
eral things related to changing labor and other factor shares:(a)
changes in labor's share of GNP have ranged from large declines to
large increases, (b) these changes have not been consistent within in-
dustry groups, i.e., mining, construction, etc., and (c) the technological
nature of the industry—as related to automation—appears to have had
some influence on changing labor shares, cf., e.g., telephone and tele-
graph and services.
We now turn to some probings into explanation of trends in labor
shares. First, let us consider the problem somewhat superficially. The




where =laborshare in industryj at time t
=totallabor input in hours
=averagelabor compensation per hour
output5
=priceper unit of output t5
Of course, changes in the labor share are affected by changes in each
of the four variables in Equation 14, changing individually or col-
4Thestatistical significance of these trends is,of course, a function of the
average change, the b value, and the consistency of the change, R2. The labor
share may have declined dramatically as indicated by the b value, but the de-
cline is erratic, e.g., coal mining.
Because of the nature of the data, output is gross output less intermediate
goods used. See Equations 11 and 12. Price is the implicit price deflator which
is a weighted average of product and intermediate goods prices. Available data
indicate that product and intermediate goods prices are highly correlated for
some industries.Changing Factor Shares by Industry 193
TABLE1
Average Annual Trend in Employee Compensation as
Percentage of Gross National Product
Average
Annual
Industry TrendaT value R2
Agriculture, forestry, and fisheries .095 1.78.17
Farms .007 .23.00




Crude petroleum and natural gas .062 1.62.15
Nonmetallic .377 2.88.36
Contract construction .505 7.78.80
Total manufacturing .216 3.35.43








Petroleum refining —.3 15 —1.13.08
Rubber —.075 —.57.02
Leather .199 1.12.08
Total durable goods .229 2.45.29
Lumber .116 1.19.09
Furniture .217 2.90.36
Stone, clay, and glass —.082 —.72.03
Primary metals .311 2.15.24
Fabricated metals .350 3.26.42
Machinery, except electric .183 1.92.20
Electrical machinery .549 5.05.63
Transportation equipment, except motor
vehicles —.004 —.03.00
Motor vehicles —.169 .75.04
Instruments —.595 —6.70.75
Miscellaneous manufacturing .332 4.20.54





Total transportation .136 2.18.24
Railroads .243 2.58.31
Local and suburban passenger —.462-10.33.88





Total communication —.998 —12.75.92
Telephone and telegraph —1.023 —12.44.91
Radio and television —1.112 —10.55.88
Electric, gas, and sanitary —.6 17 —13.93.93
Total trade .351 8.90.84
Wholesale .141 2.36.27
Retail .494 11.58.90
Total finance, insurance, and real estate .036 1.96.20
Banking .083 1.11.08
Security brokers —.403 —1.36.11
Insurance carriers .906 3.71.48
Insurance agents .182 1.61.15
Real estate .123 12.07.91
Total services .111 6.25.72
Hotels .144 2.95 .37
Personal —.113 —2.86.35
Miscellaneous business .284 4.19.54
Auto repair .747 —6.65.75
Miscellaneous repairs .555 4.39.56





Nonprofit membership organizations —.163 —9.02.84
Miscellaneous professional .407 3.99.51





Total government -.0 15 —.44.01
Federal .148 1.93.20
Federal enterprises 1.911 1.19.09
State and local .034 2.50.29
State and local enterprises —.234 —3.44.44
Restoftheworld —.054 —7.13.77
aLeast squares regression coefficient (b) from equation Y=a +bT.
The regression log Y =a+ bT gave similar results, therefore it is not
shown. To reduce the influence of the World War II, only 1948 through
1964 data were used.
lectively. In most instances, all variables change but not in the same
direction or at the same rates. It is obvious from Equation 14 that
the labor share depends on the relative ratesof growth in each
of the four factors. Increases in the labor input and the wages have a
positive effect on the labor share, ceteris paribus. In contrast, increases
in output and product prices reduce the labor share, ceteris paribus.
Because of a lack of comparable data, relative changes in these
factors could only be analyzed for thirty-one industries. The annual
growth rates for labor, wages, output and prices for these industries
are presented in Table 2.
Growth rates of factors which directly affect the labor share differ
significantly among industries, as shown in Table 2. Annual growth
in labor use ranges from —4.5 per cent in local and suburban trans-
portation to 3 per cent in motor freight and warehousing.° Other in-
dustries such as crude petroleum and natural gas, leather and leather
products, primary metals and telephone and telegraph show small rates
of change in labor use over the 1947—64 period.
Growth and changes in wage rates, as is to be expected, exhibit less
variation than labor use, growthispositive throughout, and the
6Growthas used here isr X 100 where r is from the formula =
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TABLE 2
Average Annual Growth Rates of Factors Affecting Labor's Share of




Industry LaborPer HourOutput Price
Total mining —2.1 4.1 2.10.9
Metal —1,4 5.8 2.10.1
Crude petroleum and natural
gas 0.6 4.2 . 3.0 1.7
Mining and quarrying of
nonmetallic minerals,
except fuels 1.6 5.2 4.7 1.3
Contract construction 2.0 4.8 2.83.2
Total nondurable goods 0.4 4.6 3.3 1.4
Food and kindred products —0.4 5.3 2.5 1.5
Tobacco manufactures —1.2 0.7 0.3 1.5
Textile mill products —2.2 3.0 1.7 1.3
Apparel and other finished
products made from fabrics
and similar material 0.9 2.5 2.50.3
Paper and allied products 1.8 5.1 4.1 2.1
Printing, publishing, and
allied industries 1.6 4.5 0.6 2.7
Chemicals and allied products 2.2 5.5 6.80.4
Petroleum refining and related
industries —1.1 5.7 3.5 1.6
Rubber and miscellaneous
plastic products 2.6 6.9 4.62.9
Leather and leather products —0.7 3.8 0.03.0
Total durable goods 1.5. 5.3 3.9 2.4
Lumber and wood products,
except furniture —1.9 4.4 1.80.6
Furnitureand fixtures 1.0 4.2 2.2 2.6
Stone, clay, and glass
products 0.9 4.6 3.2 2.6
Primary metal industries —0.1 5.7 0.8 4.4
Fabricated metal productsa 1.3 4.6 3.6 1.9




Industry LaborPer HourOutput Price
Machinery, except electrical 1.6 4.9 3.33.0
Electrical machinery, equip.
and supplies 3.7 4.8 7.50.5
Transportation equipment,
except motor vehicles 2.0 9.8 8.83.0
Motor vehicles 0.0 6.5 4.6 1.7
Instrumentsa 2.8 5.8 6.33.0
Miscellaneous manufacturing
industries —0.3 4.5 2.5 1.1
Railroads —4.4 4.9 0.00.2
Local and surburban transit
and interurban passenger
transportation —4.5 6.0 —4.76.9
Motor freight and warehousing 3.0 5.5 5.9 1.6
Telephone and telegraph 0.6 5.2 6.8 1.5
Electric, gas, and sanitary 1.0 5.4 7.1 1.2
Wholesale trade 1.6 4.6 4.5 1.2
Retail trade 1.1 4.4 3.0 1.4
aSee appendix table for definitions.
variance over all industries is1.5. The lowest rate of increase took
place in the apparel industry—2.5 per cent—and the highest in trans-
portation equipment, except motor vehicles—9.8 per cent. However,
the extreme rate of increase in the latter is probably explained by the
lag in growth of the aircraft industry following World War II and its
subsequent resurgence during the Korean conflict. The explanation
could also lie in data problems. Transportation equipment aside, wage
rates rose most in tobacco manufactures—7.0 per cent.
Differences in output growth by industries were considerable in the
post-World War II period, ranging from —4.7 per cent for local and
suburban transportation to 8.8 per cent for transportation equipment,198 Changing Factor Costs and Shares of Income
except motor vehicles. As noted above, growth in wage rates in the latter
industry, this growth rate may be distorted by the period of measure-
ment and unrepresentative of secular growth. Other industries showing
growth rates in GNP of over 6 per cent are chemicals, electrical ma-
chinery, instruments, telephone and telegraph, and electric, gas, and
sanitary. The variance of the growth rates for all industries listed is 6.5.
Price changes, as measured by the GNP price deflator, showed a little
more variation than wage rates—the variance of this set being 1.8.
Prices increased only 0.2 per cent per year for railroads, but 6.9 per
cent for local and suburban transit. Primary metals and contract con-
struction were two other industries for which prices rose rapidly—
4.4 per cent and 3.2 per cent, respectively.
Note that industries in which the labor share has declined are either
high growth industries—instruments, telephone and telegraph, radio
and television, electric, gas, and sanitary, and pipelines—or declining
industries—coal mining, local transportation, and transportation ser-
vices. This fact seems to imply that with high rates of growth an in-
dustry may be able to extract an increasing share of the income pie, at
least for an intermediate period of time. On the other hand, a decreasing
labor share in a declining industry may indicate a lack of mobility in
the labor force. However, this is not a possible explanation for the de-
creasing share in local transportation. Because the labor input and out-
put in this industry declined at about the same rate, the declining labor
share resulted from the fact that net prices increased faster than wages,
as shown in Table 2.
As just noted, to explain net changes in the labor share, changes in
each of the four factors impinging on the labor share must be con-
sidered simultaneously. The net impacts of labor use, wages, output, and
prices on the labor share can be specified with a little mathematical
manipulation. First, Equation 14 is written in logarithmic form:
(15) log=log+ log —log —logPg
and
(16)log =log + log —log —log
Taking the difference of Equations 15 and 16 we have,
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and dividing through bylog LS, the relative influence of each factor on
the change in the labor share can be obtained.
L log log log P
(18) 1= + — —
_____
log IS log LS log LS log LS
Equation 18 can be used to distribute the percentage change in the
labor share by multiplying each term of Equation 14 by the percentage
change in the labor share. Let
LS
L log log log P
(19)
Each term of Equation 19 can be interpreted as the contribution of
each variable to specified changes in the labor share when the net
change in the labor share is allocated approximately on the basis of the
relative elasticities.
While the labor share has been changing industry by industry in the
post-World War II period, these changes have been by no means
smooth or always in the same direction, as shown in Table 3. (Averages
for 1948—50, 1955—57, and 1962—64 were used to make comparisons
of changes in the labor share over the postwar period and between in-
dustries. Three-year averages were used to even out short-term fluctua-
tions, and 1947 was omitted because World War II apparently was
still significantly affecting the labor share.)
The apparent declining labor share in all mining is something of a
hybrid. Although not shown in Table 3, part of the indicated decline is
Aspointed out by the discussant, Dr. Liu, given
log LS= log W+ log L— log 0— logP
the time derivative is
ldWldLldOldP
LSdtWdtLdtOdtPdt
But this differential equation isapproximate and only satisfactory for small'
changes, and it is equivalent to the analysis of rates of change discussed in the
previous section. For the large changes in the labor share that are dealt with
in this section, this method leaves a significant part of the change in the labor
share unexplained or unallocated.200 ChangingFactor Costs and Shares of Income
TABLE 3
NetInfluence of Factors Affecting Labor's Share of Gross National




Industry Perioda Labor Wage Output PriceShare
Total mining 1 —7.433.6—24.1—12.7—10.6
2 —21.319.9 —4.6 0.4 —5.6
3 —27.451.6—27.7—12.0—15.6
Metal 1 7.258.8—26.0—29.3 10.7
2 —29.124.2 —4.427.7 18.4
3 —22.989.8—33.0 —2.8 31.1
Crude petroleum and
natural gas 1 24.934.0—35.2—19.4 4.3




erals, except fuels 1 16.846.6—48.1—10.8 4.5
2 6.825.2—17.8 —7.7 6.4
3 24.173.3—67.4—18.8 11.2
Contract construction 1 34. 147.4—46.6—23.0 11.9
2 2.130.4 —3.6—26.3 2.7
3 29.570.5—41.0—46.6 12.4
Total nondurable goods 1 3.936.9—25.0—12.1 3.7
2 0.827.2—22.2 —7.3 —1.5
3 4.663.8—47.0—19.3 2.1
Food and kindred
products 1 —0.242.5—22.2 —9.8 10.3
2 —6.132.6—12.9—13.2 0.4
3 6.576.2—35.6—23.4 10.7
Tobacco manufactures 1 —7.252.6—11.8—20.1 13.5
2 —10.240.1—29.2 —2.0 —1.3
3 —18.094.5—42.7—21.9 11.9
Textile mill products 1 —20.420.6 —7.319.3 12.3
2 —11.420.3—17.0 0.0 —8.1
3 —31.240.7—24.618.3 3.2




Industry Perioda Labor Wage Output PriceShare
Apparel and other
finished products
made from fabrics and
similar materials 1 3.219.5—15.5 —6.5 0.6
2 8.816.9—19.6 2.7 8.8
3 12.237.4—36.0 —4.1 9.5
Paper and allied
products 1 18.036.0—32.6—22.9 —1.5
2 7.035.0—24.0 —5.4 12.6
3 26.072.9—58.3—29.6 10.9
Printing, publishing,




products 1 22.345.3—54.3 7.9 5.4
2 7.529.0—37.2 2.0 1.3
3 30.476.5—94.4 —5.8 6.8
Petroleum refining and




plastic products 1 22.433.4—26.2—36.0 —6.3
2 11.625.2—35.6 —3.5 —2.2
3 33.557.5—60.4—39.0 —8.4
Leather and leather
products 1 —3.326.6 3.7—26.1 0.9
2 —6.024.8 —3.0—13.9 1.9
3 —9.752.9 0.6—40.9 2.9
Total durable goods 1 21.843.4—36.3—25.5 3.4
2 30.1—19.1 —9.8 0.8
3 21.473.3—55.3—35.2 4.2
Lumber and wood prod-
ucts, except furniture 1 —12.941.8 —8.4—14.4 6.1
2 —13.919.5—16.3 5.2 —5.4
3 —26.860.6—24.8 —8.7 0.3
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TABLE 3 (continued)
C h an g e
in Labor
Industry Perioda Labor Wage Output PriceShare
Furniture and fixtures 1 7.637.0—23.7—19.8 1.2
2 6.422.8 —7.9—17.1 4.2
3 13.959.5—31.3—36.7 5.4
Stone, clay, and glass
products 1 11.134.7-26.6—27.9 —8.6
2 1,226.6—15.9 —9.3 2.7
3 12.460.9—42.3—37.2 —6.1
Primary metal industries 1 10.946.4—21.6—40.4 4.7
2 —12.731.3 12.1—20.0 10.8
3 —0.879.1—11.0—61.8 5.5
Fabricated metal
productsb 1 18.039.4—32.4-19.2 5.8
2 0.124.6—18.4 —8.2 —1.9
3 17.863.8—50.6—27.2 3.8
Machinery, except





supplies 1 33.535.6—57.1 —7.8 4.2
2 18.532.8—47.5 0.3 4.1
3 52.669.2 —105.8 —7.5 8.4
Transportation equipment,
except motor vehicles 1 43.684.2—99.3—29.3 —0.8
2 —16.045.7—17.8—12.4 —0.5
3 27.4 129.8 —116.8—41.6 —1.3
Motor vehicles 1 8.352.034.5—21.5 4.3
2 —9.235.4—29.8 —3.0 —6.5
3 —1.286.463.7—23.9 —2.4




turing industries 1 —2.742.3—22.3-8.4 8.9
2 —2.122.2—14.0 7.3 —1.2
3 —4.864.6—36.4—15.7 7.7




Industry Perioda Labor Wage Output PriceShare
Railroads 1 —22.935.9 —2.4—10.6 1.0
2 —39.531.5 2.4 9.0 3.4








warehousing 1 26.646.6—52.0—15.5 5.6
2 15.228.4—32.7 —7.0 3.9
3 42.676.5—86.5—23.0 9.7
Telephone arid




sanitary 1 10.8.36.1—52.6 —9.3—15.0
2 2.333.4—36.8 —6.3 —7.4
3 12.565.6—84.8—14.8 —21.4
Wholesale trade 1 12.935331.113.3 3.8
2 9.329.6—32.2 —4.3 2.4
3 22.264.9—63.3—17.6 6.2
Retail trade 1 10.732.6—24.8 —7.4 11.2
2 5.828.9—18.5—12.7 3.4
3 17.264.3—45.2—21.1 15.1
a1 =1949-50to 1955-57 period; 2 =1955-57to 1962-64 period;
3 =1948-50to 1962-64 period.
bFabricatedmetal products, excluding ordnance machinery and
transportation equipment.
Clnstruments include professional, scientific, and controlling in-
struments; photographic and optical goods, watches and clocks.204 Changing Factor Costs and Shares of Income
due to an actual decline in the labor share in coal mining. But part of
the measured decline is due to the rapid growth in crude petroleum
and natural gas, which [1J now accounts for 71 per cent of total output
of the mining sector compared with 65 per cent in 1947 and [21 the
relatively small labor share in this industry. The reason for this elabora-
tion is to point out that analysis of aggregates may lead to the wrong
conclusions.
In some industries—crude petroleum and natural gas, tobacco man-
ufactures,textiles,printing,fabricatedmetals,machinery,except
electrical, and miscellaneous manufactures—the labor share declined
in the last half of the period, even though for the entire period the gen-
eral trend was up. On the other hand, in paper and allied products and
primary metals, the labor share trended downward in the last half of the
period even though the over-all trend was up. These examples point
out only that the labor share is not stable, and that the trend may
change direction within relatively short periods of time and probably
reflects the effect of short-term shifts in market forces.
It is not possible at this stage to glean any general conclusions from
these data. But several areas loom large as possible explanations for
the changes in the labor share among industries. These are differential
rates of growth in: (a) the demand for products, (b) the supply and
demand for labor of various skills, and (c) technological developments.
Changes in factor share are the product of a very dynamic economy
in which demand for many products has been increasing rapidly. An
industry facing a rapidly expanding demand for its products may elect
to increase output at constant prices or increase both output and prices.
For example, output in telephone and telegraph, electric, gas and sani-
tary, instruments, transportation equipment, electrical machinery, and
chemicals grew very rapidly, as shown in Table 2. Prices grew at an
above average rate in transportation equipment and instruments, but at a
below average rate for the telephone and telegraph, electric, gas and
sanitary industries, and at a much below average rate for chemicals. But
each of these rates of growth reflects a different degree of control over
markets and prices. Decisions with respect to output, advertising, and
prices, however, cannot be made without considering their impacts on
labor, wage rates, and prices of raw materials and inputs. Increases in
output may have various effects on wages, depending on the labor
market faced by a particular industry.Changing Factor Shares by Industry 205
In an economy of generally rising wages, an industry may need to
increase wages even though itis unable to raise the prices of its
products. Moreover, wages may be forced up by strong labor unions.
But in planning over time, a firm or industry has the alternative of sub-
stituting technology and capital for labor—with or without changes in
output. Moreover, an industry may be able to increase output without
increasing its demand for labor or even its demand for capital. Data in
previous tables point out that many determinative factors such as prices,
wages, output, labor, and technology have changed across industries,
though at differential rates, and result in various patterns of changing
factor shares.
For example, in the telephone and telegraph and electric, gas and
sanitary sectors, where the labor share has decreased in the post-World
War II period, output has increased very rapidly and the labor-input
has risen very slowly, but wage increases have remained near average.
In spite of very rapid increases in output, prices were increased as fast
as for some other industries which experienced slower growth in output,
as shown in Table 2. Moreover, the net-output—labor ratio for these
utilities increased much more rapidly than forall other industries
analyzed, except transportation equipment, and the net-output-—capital
ratio declined slowly in spite of large applications of capital, as shown
in Table 4.
Relative rates of change in the output-capital and capital-labor ratios
are indicators of changes in productivity and technological advance.
Available crude measures of productivity increases—as defined by Pro-
fessor Kendrick [111—have been greatest in the telephone and telegraph
and electric, gas, and sanitary sectors. The replacement of the telephone
operator by automatic switching systems has been one of the important
factors increasing productivity in the telephone sector.
Summary and Conclusions
Quite a bit of kicking in the bushes has been done in hope that a white
rabbit would jump out. If one has appeared it has been a gray one. The
mystery of changing factor shares has not been solved, and it is not
certain that much light has been shed on it.
A final decision must await considerable probing in depth—probing
for the purpose of testing alternative hypotheses which may explain206 Changing Factor Costs and Shares of Income
TABLE 4
Average Annual Percentage Change in Output-Capital, Output-Labor,




Total mining —2.89 4.35 7.35
Metal —5.25 3.55 9.70
Crude petroleum and natural gas —2.20 2.26 4.65
Mining and quarrying of nonmetallic
minerals, except fuels —3. 10 2.96 6.23
Contract construction —2.94 0.74 3.85
Total nondurable goods —3.14 3.04 6.34
Food and kindred products —2. 15 2,98 5.05
Tobacco manufactures —5.26 4.20 9.82
Textile mill products —0.65 4.02 4.68
Apparel and other finished products made
from fabrics and similar material 0.25 1.68 1.34
Paper and allied products —4.35 2.25 6.97
Printing, publishing, and allied
industries —3.85 1.32 5.35
Chemicals and allied products —2.88 4.55 7.57
Petroleum refining and related
industries —1.74 4.66 6.55
Rubberand miscellaneous plastic
products 4,34 2.04 6.65
Leather and leather products —2.08 0.64 3. 10
Total durable goods —3.70 2.50 6.44
Lumber and wood products, except
furniture —1.29 3.78 5.00
Furnitureand fixtures —1.55 1.21 2.60
Stone, clay,and glass products —5.68 2.25 8.81
Primarymetal industries —7.16 1.40 8.61
Fabricated metal productab -3.09 2.35 5.56
Machinery, except electrical —4.18 1.71 6.02
Electrical machinery, equipment,
and supplies —1.50 3.65 5.38
Transportation equipment, except motor
vehicles —3.36 5.97 9.69
Motorvehicles —3.34 4.91 8.52
Instrument.sb —8.50 3.39 13.02
Miscellaneousmanufacturing industries 3.06 2.85 0.09










Local and surburban transit and
interurban passenger transportation










Telephone and telegraph —1.19 5.93 7.24









aCapital is the GNP capital consumption allowance deflated by the
wholesale price index for producers' finished goods. For definitions of
output and labor see appendix tables.
bSeeappendix tables for definitions.
changing factor shares industry by industry and for the economy as a
whole. What we have observed in this chapter may be only an aggrega-
tive mirage—changing rates of internal growth. However, this is un-
likely for the fairly homogeneous communications sector.
Analysis of the functional distribution of income must be built on a
dynamic model. The long-run equilibrium concept is a never-never land
that is only a beginning point—a point of departure—especially in grow-
ing capitalist economies. Such economies are in a continuous state of
adjustment where the long-run equilibrium is always at least one step
ahead. And so involved is the adjustment process that even if there
were no "random shocks" impinging on the system, it might take a
lifetime to reach the steady state.
The whole area of the changing quality of inputs, which is a facet of
the technological development process, needs to be explored in depth.
Both labor and capital inputs need to be measured in this dimension.
Ideally, we would like to specify and measure the relevant behavioral
or supply and demand relations for each industry at a satisfactory level
of disaggregation. In the first part of this paper, it was suggested that
the profit-sales ratio might be a relevant model for initiating a study ofTABLE 5
LaborUse, Wages, Output and Prices, by Selected Industries,
1947 to 1964
Year Laborawageb outputC Labora Wageb outputC
Total Mining Metal Mining
19472,0261.5310,1830.666 224 1.38 9750.769
19482,0371.7710,7330.863 230 1.53 1,0060.957




19531,7472.4012,0490.876 239 2.36 1,1500.958
19541,5882.3911,6560.929211 2.42 9411.146
19551,6762.4512,8420.956 223 2.59 1,1941.247








19641,3793.3314,3780.989 183 3.49 1,3500.967
Crude Petroleum and Mining and Quarrying of Non-
Natural Gas metallic Minerals, Except Fuels
1947 5561.47 5,8310.549 228 1.15 5880.794
1948 6061.66 6,4280.778 229 1.27 6390.883
1949 5721.79 6,0870.802 213 1.41 6180.947
1950 5811.85 6,6670.785 217 1.56 7060.953
1951 6361.98 7,5300.781238 1.67 7711.002
1952 6782.12 7,7770.808 242 1.80 8060.988
1953 6912.21 8,1440.823 245 1.92 8271.002
1954 6952.30 8,1440.902239 2.02 9110.989
1955 7342.35 8,6990.929 250 2.12 9911.034
1956 7532.52 9,1350.9422662.25 1,0711.044
1957 7502.65 9,1260.978 2602.36 1,0681.020
1958 7172.64 8,5371.000 259 2.40 1,0511.000
1959 7302.71 8,9980.957 278 2.41 1,1540.965
1960 6752.87 8,9810.973 280 2.441,1971.012
1961 6593.01 9,1690.975 274 2.55 1,1930.960
1962 6513.10 9,3820.970 272 2.68 1,1961.062
1963 6333.23 9,5960.999 272 2.771,2221.129
1964 6413.28 9,8181.004 283 2.81 1,2941.135
(continued)
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Year Labora OutputC Priced Labora priced
Apparel and Other Finished
Products Made From Fabrics









































Year Labora wageb outputC Labora Wageb outputc priced
Petroleum Refining and






19521,5532.24 6,5630.985 494 3.092,6581.021
19531,6382.377,0180.983 511 3.182,8241.113
19541,5972.527,2520.994 5043.372,7461.074











Plastics Products Leather and Leather Products
1947 6701.52 2,5840.574827 1.19 1,6680.696
1948 6361.582,4030.600 797 1.28 1,7350.743
1949 5651.672,1850.610 740 1.32 1,5760.735
1950 6631.71 2,5520.622772 1.36 1,5450.748
1951 708 3,2100.677 729 1.471,6470.838
1952 7182.01 3,1810.706 767 1.51 1,5350.910
1953 7582.11 3,1590.748 763 1.57 1,5820.885
1954 6802.21 2,7730.745 716 1.621,4910.932
1955 7902.263,1830.792 760 1.65 1,5550.921
1956 7762.43 3,1050.906 748 1.151,5720.976
1957 7852.573,0670.959 725 1.841,5530.998
1958 7022.75 2,8781.000 686 1.89 1,4561.000
1959 8002.79 3,6090.914 735 1.94 1,6510.971
1960 7862.883,7680.889 697 2.01 1,5531.072
1961 7882.913,7470.913 697 2.04 1,4841.061
1962 8713.01 4,2750.912 705 2.10 1,6141.076
1963 8863.104,3410.933 6842.16 1,5581.141
1964 8893.34 4,8060.908 7082.211,6551.129
(continued)
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Year Labora outputC Labora Wageb outputc Priced
Lumber and Wood Products,








































Year Labora outputC priced Labora wageb outputC priced









































Year LaboraWageb outputc priced Labora wageb outputC
Transportation Equipment,



















ins Misc. Manufacturing Industries
1947 5611.37 1,3630.663 8871.25 1,7290.879
1948 5481.52 1,4660.691 8911.36 1.,9270.873
1949 4931.63 1,4290.713 7931.43 1,7380.890
1950 5371.77 1,6750.727 8491.49 1,9740.899
1951 6461.88 2,0150.795 8551.59 2,0670.908
1952 6822.07 2,3000.796 8331.69 2,1150.905
1953 7282.19 2,4760.822 8861.78 2,1950.926
1954 6682.36 2,4680.834 8041.902,1050.939
1955 6872.45 2,6100.846 8301.95 2,3280.926
1956 7202.63 2,7590.902 8382.06 2,3500.967
1957 7192.83 2,6460.969 7992.18 2,3100.989
1958 6702.972,6041.000 7662.25 2,2841.000
1959 7333.04 2,9801.025 8042.30 2,5040.987
1960 7443.143,0171.045 7972.41 2,4481.003
1961 7353.243,0161.067 7772.48 2,5001.031
1962 7633.34 3,2511.084 8042.542,6021.027
1963 7743.483,5401.078 7982.64 2,6211.034
1964 7793.64 3,9161.061 8172.762,7731.033
(continued)
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Year LaboraWageb outputC priced Labora wageb outputC Pricer'





19493,1061.73 8,7180.862 3753.28 3,1930.541
19502,9511.89 9,4820.873 3493.47 2,9430.586
19513,0892.0710,5900.868 3353.80 2,8300.650
19522,9562.1810,1370.935 3224.08 2,7670.694
19532,9072.22 9,9170.950 3124.26 2,6580.717
19542,5782.29 8,9460.922 3064.19 2,3710.769
19552,6262.32 9,8700.906 2844.51 2,2220.839
19562,5802.5410,0400.935 2664.88 2,1230.892
19572,4312.72 9,4680.984 2495.41 2,0710.959
19582,0702.95 8,4301.000 2365.59 1,9821.000
19592,0153.08 8,8710.947 2325.83 1,9151.069
19601,9193.20 8,7480.929 2276.15 1,8631.123
19611,7973.23 8,6740.909 2206.46 1,7501.238
19621,7633.33 9,1550.889 2017.10 1.295
19631,7223.39 9,5750.857 1957.48 1,7041.336
19641,7103.48 9,9690.842 1868.02 1,6271.459
MotorFreight Transportation
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TABLE 5 (concluded)
Year Labora outputC priced Labora wageb priced





































196417,2372.1357,3211.083Changing Factor Shares by Industry 217
Notesto Table 5
aLabor, million man-hours.Estimated from employmentall em-
ployees —andaverage hours worked, production workers.(Source:
Employment and Earnings Statistics for the United States, 1909—64,
Bulletin 1312—2, ti. S. Department of Labor, December 1964.)
by.,iageaverage compensation per hour,dollars.Estimated by
dividing total employees compensation by estimated total man-hours
worked. (Source:Office of Business Economics, Department of
Commerce.)
cGroSs national product, million dollars.(Source:Office of Busi-
ness Economics, Department of Commerce.)
dprice.Implicit industry price deflator, index (Source:
Office of Business Economics, Department of Commerce.)
°Fabricatedmetalproducts,excluding ordnance machinery and
transportation equipment.
include professional, scientific and controlling instru-
ments; photographic and optical goods, watches and clocks.
factor shares. It was pointed out that under certain conditions attain-
ment of larger profit-sales ratios would lead to smaller labor shares. It
was noted, too, that important factors affecting the profit-sales ratio and
the labor share, such as wages and prices, are outside the influence of
many firms but may be controlled to some extent by others. Such things
would need to be taken into account in formal behavioral relations.
It is obvious that in order to specify rigorously the relevant behavioral
relations within and between industries—and both are needed—re-
liable data on all factor inputs and their prices, and outputs and their
prices are needed but are not presently available. Even if these data
were available, the statistical problem involved might defy solution.
With the behavioral relations at hand, changing factor shares could be
readily explained, at least to the satisfaction of most economists.
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COMMENT
TA-CHUNG Liu, Cornell and Brandeis Universities
An analysis of income shares is important in evaluating the efficiency,
the equity, and the growth prospects of an economy. Egbert is not
satisfied with the customary approach to the problem through the use
of aggregate production functions in a neoclassical model. The well-
known complications due to aggregation in estimating production func-
tions, the unlikely fulfillment of the familiar marginal conditions at
any moment of time in a dynamic world of change, and the assumption
of constant returns to scale involved in much of the literature are valid
objections which Egbert has raised. The author has, instead, attempted
to analyze factor shares in a micro-analytical framework which is then
related to national income accounts in Equations 1—14. His approach
is an interesting exercise in rearranging the identity that profits are
equal to sales minus various categories of costs.
The empirical work in this paper, however, is carried out on the
basis of the following relationship through time for a given industry:'
ld(LS)ldLldWldOldP
LSdt—LdtW dt0 dtP dt
This relationship holds approximately for a finite span of time and
where LS, L, W, 0, P and t denote labor share, labor input, wage rate,
output, price of output, and time, respectively.
The main empirical result is presented in Table 3. It decomposes
the rate of change of labor share into the four components correspond-
ing to the four terms on the right side of the equation given above.
It tells clearly, for instance, that the decline of the labor share in the
net output of the telephone and telegraph industry and the gas, electric,
and sanitary industry from 1948—50 to 1962—64 reflected largely the
greater rates of increase in the quantities and prices of outputs (both
having negative influence on the labor share) than those of labor
inputs and the wage rates. The reverse happened in the case of contract
construction, motor freight, and warehousing, and wholesale and retail
1Thisis derived directly from Equation 16.
Nom: These comments are based on the original version of the paper as pre-
sented at the Conference.220 Changing Factor Costs and Shares of Income
trade; the labor share increased because labor inputs and wage rates
increased at faster rates than the quantities and prices of output.
The usefulness of the approach formulated in this paper is quite
similar to that of the quantity equation of money. The author's approach
decomposes the changes in the labor share into the four elements
mentioned above, whereas the latter identifies the change in the price
level as the algebraic sum of the changes in M, V and T. Similar to
the quantity equation of money, the equation given above is an identity
and does not provide us with a theory explaining the change in labor
share.
As a summary or a classification of the component elements of the
change in labor share, the equation presented above suffers a dis-
advantage in that the four components are not the results of •the
working of mutually exclusive underlying forces. The basic parameters
determining the labor shares are, among others, the elasticity of demand
for output, the elasticity of substitution between labor and nonlabor
factors, the elasticity of supply of labor, the speed of adjustment
toward equilibrium and the extent of the deviation from equilibrium
in the labor market, and the rate of technological advance. The
elasticity of demand for output acts directly on both 0 and P. The
elasticity of supply of labor and the elasticity of substitution have a
direct bearing on both L and W. The rate of technological advance
affects directly both 0 and L. Perhaps only the speed of adjustment
toward equilibrium in the labor market is, in the first instance, related
to one term alone (L). This compares rather unfavorably with the
quantity equation of money because there are perhaps a large number
of factors which have a direct effect on P through one component only
(M, V or T).
For an explanation of the change in factor shares, a theoretical
model must be constructed to include the basic parameters, some of
which have been mentioned above. The complications of aggregation
cannot be avoided in any approach to the problem, including the one
formulated by Egbert. Some of the other difficulties mentioned by
Egbert (e.g., deviations from equilibrium and nonconstant returns to
scale)can be, and have been, to some extent, overcome in the
literature. Nevertheless, the approach formulated by Egbert and the
empirical results obtained are a useful contribution. The information
given by Egbert on the four components of the change in labor shareChanging Factor Shares by Industry 221
for the different industries is quite valuable in formulating realistic
industry models. Algebraic solutions for the growth rates of LS, L,
W, 0 and P can be obtained from the theoretical model constructed
for a given industry in terms of the basic parameters. The empirical
results concerning the various growth rates given in this paper can
then be used to infer the magnitudes of the basic parameters. Com-
plicated problems of identification would be involved in such an attempt,
but the Egbert framework would be helpful in resolving these difficulties.
Egbert has initiated an approach which may yield interesting analytical
results.